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(h) Butterfly valves. Circular butterfly valves have had considerable application, both as guard gates and as operating valves under moderate heads. This type of valve has the advantage of requiring relatively small space outside of the lines of the sluice. A large torque is required for operation because of the reaction of the flowing water, and the disk must be held in position firmly to prevent fluttering.
Fig. 46 shows a hand-operated valve of this type used in a drainage sluice for the cushion pool at Tygart Dam with a head of about 22 ft.
FIG. 47.    Dow valve.   (From Bull. 113, June 1924, P. 6, by S. Morgan Smith Co., York, Pa., and Coffin Valve Co., Neponset, Mass.}
In the Dow valve shown in Fig. 47, the operating force is applied through mechanical linkage rather than through torsion in the valve shaft as in other types.
Fig. 48 shows a butterfly valve developed by the U. S. Bureau of Reclamation for high heads. The disk is actuated by a hydraulically operated rotor and held in position by a hydraulically operated brake.
(i) Radial gates. Radial gates have been used mostly for low heads. They are essentially the same as taintor gates described in Art. 5i, except for the addition of a top seal. Radial gates arranged in a position that is reversed to the usual taintor gate arrangement, i.e., with the hinge on the headwater side, are used for lock valves under heads up to 70 ft. This arrangement places the open gate shaft on the upstream side of the closure, where it serves to absorb surge pressures.